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i i ] Tie-^^ ( i ) -e* $ ti& i>y 1 5 




ass***-. ^R'-R^rt. m*)^osxmmim 

£Lxm*B&lX^X&^\ ) 
[00 0 1] 

WamStFf- 1 LX. PL< !iWE?L«tiMif ^*8g« 

& urns.?; u x twts t & . 

[00 02] 

mmmzwm 1 x . mm^m^m^m^m^m^ 
nm&awskztixm. qtym-miz^xim*"?) 

[0003] ^yre7ym-f^w#iim^3t*^ 

<JHfcilTH4. #Rfi\ ftlffl 0-60427 £ 
fcL T5$ (D-l ) t^l-^^n'J^yffiiS^fl-fl.^ 
> V t° 5 L xmWtittm ktUZtttf 

m^tix^h. 

[0004] 
[ft2 3 




CN (D-D 

[ 0 0 0 5 ] «fBB¥6 - 3 1 6 6 4 9-f&fgiC 




tt, TIE (D-2) C^*yVK5y*(fc£»*ttffl 

[0006] 
Ht3J 



(D-2) 



[00 07] U&»U i*5^ft5afflLfctiEL 

ami. ^^** J ffi<ig»«E^*sv^ i wisely 

57-386 o#&*ttt, mmm^miizmLtzm 
t LTTI2 ( d - 3 ) ^-r^yyb^y^^W* 



[0008] 
Ht4] 




(D -3) 



[0009] 

[00 10] 

(4. TE-«W ( I ) 
[00 11] 
Hfc5J 




(1) 



[0012] <3$tK R»-R*tt«-«i«iit7K*JI^ * 

n&com^Lxmzmf&ix^xi**^. ) xmz 
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[00 13] 

wfl^b^wifne-^ ( i ) T'^s*i.g>fit}££w 

t4 1 OT'&oT , 'J yg£ |pt 6 - 1 
$)!>. 

[00 14] -HRjS ( I ) tfi^TR'-R'tt^H- 

■ctJifroTwc t> J: < . *miK=? ttziitmvwmm 

»;?KKS:7$/S. i^?-/U7$/g, ^'xf-^r 
xxypa&ivx WaSftTlvCtiV^D-^g; 7 

s. x-fyi^sj-a, 7x^^a^rt'w, a&six-c 

;l/x7x-;^'J /W3fc3r t'O s § ixt v^T t J; ^ x 

/M^S, t--?*f-)WJX*f-)Vi>V)Vtt>'^ t- 
7f-;P y'7i x/w x U /M" * i"* 3r iftf> , M$ § tiX n 
tt> <tV>i/pdf yS ; fi)V-#*i/)\>& ; X h^tf;^ 
-;l4fi» xh^i^/i/tfx/wg&t'co, ffi&SfxTwc 

& * fcUJffll* tit wc fc J: v ^r^a * fc'tfijfe 

§fLtia^7^^i/a, sfcjiaaftSfiTtA^r^ 
wa.or.xf-/pai. xf-/i«, n-rot/wis i-ro 

tVUS, n-7f-/HS, sec-^f/l- 
« s t-7*f-/l^ n -^yf-zl^ 2-xfvt^*^ 



[0015] .rft^^/H^gij;. K&£*ravti> 

amatLT«i, Ao^ye, 7;w3=3f^a*< 
v -7}Visxi* ^)vmm<nt\uYymmr]v^)vm ■, 2 - 

> h^vxf-;!^, 2-xh^xf-;PS, 2- (is 
&1fWft>tih. 

[0016] R^R*ifi7)\>a*ism*mW&\t. ffl 
nZXh^isg. xhdrxS, n-rn^df^S, i- 
yn^yS, n-T'hJf-yl, i -7b*xS, se 
c-7hdf->«. t-7h^>*. n-^yh^r^, 
2 -xf-zl^f SsS^OftXR l~8SJ^im 
t < li^HSO 7/1^3 * S'Sj&W 4>*lS . Ztlt>C07)V 
ndfvS«i. ffiHSix-CwtilK, jWatUTtt, 

m<r>mmm$ 1 a»s> 8 *wa u v h&7/i^3i 

S, 2-xbdfxXhdf^*. 2 - ( i so) rn^ 
yi b* ^«8W3T;P34ri^Blir;P3df 

[0017] Ri~R 4 07/Mf/HSfc ilf7)Vn 
Jf^(7)7;^l^P^-{i^?n7'DhVP, s^o^y?- 

fc, <>"fe*^**)*v\ 4jfeR>-R*ort. BUO^^ 

a. ^dr-ty«^f ^«*Won. »4L<i±5* 

[ooi8] z<DM%*mfc£W)<vttm\$:Tmz7fi 

[00 19] 

[-fb6] 
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[00 20] 




6^y> CN 

[0021] og"t. ( I ) X'^flUt^m- 

3$ ( I ) Wft^ft*><s>*6fe*fc*tfifc*1*ai:-r 

[0022) 01 »4*«!Bt:fflV^il4HRW«*Dll 

S«L 2liHff. 4(iIE?l$fti*/§, SliVFUBiJIs 7 
ffl. *#Hfc*JJt* r *8S«J t 

mxm®m*isA,x%&\ mmz^ mumi 
xm iimmm^zm h jE7uk8«4 **H&>a 

[ 0 0 2 3 ] m 1 ijmWJWfcJlBIH^Sftftfc ££> 



ifxtfz;v)7mm&-tiijmi>m u^w-o 

[0 0 24]fflKl±Cttl*B23MR»t<9n** t . 
/k ^^A, asftV^X. 4 AAV/it: 
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y-mmmzft® l , aw i -t£f»w-* c k k <t o 
"j, mi±.izmmm : nmixv§im2tB&t 

&Zbi>X'%& (Appl. Phys. Lett. , 60%, 2711H, 
1992*) . m&2ittehWKVWai'ZJ»lSfrlZb 
i^TItT**. l^1£20J¥*fi. ^k-fiWHttCJ: 

aft. 60%LXL. tf4L<tt80XJ2U:fc-r&£i: 
*«S4L<, .Itf>*l£. J¥&Ji. aft. 5M000nm 
4 L<{ilO~500nmgJg-C'J)l)„ :RfflHr 
ffi2{iSRlkH-Tt»«J:v\ Sfete«4±iE<o» 

[0025] ^m2co±.izit]Emmm4tfmhti 

4. Eimrsui^tmcBSs^ififrk lti±. use 

*^OIE?LaA^** 4 "S< , fro. &A3*ifcjE?L£» 
$ J: < KBiil-4 d k * 5 T# * -I k ifi&&Ti> 

5. 4*yit#T>i' J ril'tf'bZ<. "I 
S3lW»KK*f LT33KBtt* t K< - LfrkjETUBtofl-*** 

«3t«W«3eSffi3!W-6 <t 5 *V ^ k tf& 

fcoT. Tgk LT70mhtf>ffl*3r-*-4*m#3* L 

[ 0 0 2 6 ] .I*-) J: o £!IfL«B**mk LT(i. 
If. 1, l-t'x(4-y-p-b'J;l/7Sy7£- 

i^nrvSMfy. 4,4'-t'X [N- (l-^7f-;l^) -N- 
7 x 5 / ] t* 7 x-/PTtt3l$fl6 2ffl£LhtfO 3 

®t i y*i&. 2 MV±m-&?mmmtfmi!z?tzw. 

®lKmm : J7i> («B1 J P5 - 234681-94M8> . 4. 
4 ' , 4"- h V X (1-t 7 f-/l^7 x S / ) h U 7 x 

^ (J. Lurain., 72-74%. 985K. 1997*) . Ml 7 

em.Connnun., 21751. 1996*) . h'j7i^Ky^ 

MBawrtsawKMj rs 

V <#H«*F»4, 923, 774^-) . N, N' -V 
7x-;U-N, N' -h'X ( 3-^f-;P7x-;|/) t'7 
x-^-4, 4' -^75yf, tU=/U«tC5f*»^ 

r s j mmmmm lut-s^ x+ y mm%? 

hJMB&T 5 y («Hff4 - 2 9 0 8 5 1 ^18 ) , 

<0 (»»H I 4-3 04 4 6 6-9^«) . X?-A-Xh 
SBPftKhyrSf (<MM I 4-3 08 6 88-9& 



ffi) . 7/W*l'Vl6T , 3R75Vfcaiil,fct>*) («M 
¥5-2547 3*4HB) . h »J 75 fft^tt (ttBFF 
5-2 3 94 5 . h'X^'try ^>7S7 h'7 

x^/k N. N, N-bU7x-yP75>«W# (RM 
¥6-1 97 2*&«) . 7x/^f^>tijiSr^-rS 
3f#»^7 S V (1WIPP7 - 1 3 8 5 6 2*4NR) . iS 
T\J7x-tV7±-t->\>V*J>fflm («pBB¥7-2 
5 24 7 4^^8) . v7f->-fb^ (*H#I i fm4, 
9 5 0, 9 5 0^18) . */y1-$>mmW UM¥6 
-4 907 9-f^$8) . *X7r Svttgft (1WP6 
-25659^?6) , 2.2',7,7'-Th7^rX-(v : 7x 
-)V7 5 7 )-9, 9 ' -X en h" 7/M" 1/ tTn<ffc£ 
ft (Synth. Metals, 91%. 2091:. 1997^) ^*W?> 
it*. ifife^ft-^Hrti. *5iT'fflv^rt;J:V^L. 

[0027] JJB^fc^ftJJW-t. jE?LMBSJ14<0tm 

b LX . ^ U t'-;^;^^/-;k ^ 'J h-;P h'j7x 
-iV7<> (#ffl¥7 - 53953^«) . fh57i- 
/Ky5/y>mtS!K 'J 7 'J 
> (Polym. Adv. Tech., 7%. 33!\ 1996^) 

wijesBaraicj: o ijiaawi2±t«)tt & -r t tj: 

0iE?L^«4&^-rS» 

[0028] «ffiO^{4. IE?UI|j£*m$: 1 S4fc 
« 2 W3± b.'XWlzk*) EiFLtfO h5» 7*K 4^^a* 

tiO»fi2±C*f|iU ?aftUTE?UIBII**JgjSt 

4. ^-iyy-mmb L-cii. ^u^-^-h. #y 
7yu-h. ^yxxr/u^w^n-g.. wyy- 
mum&mifzub ffiTS* 4«o-c, 
*v^*«a4L<. a». 5oas%«T^'»4Lv\ 

[0029] iETLftliMS^S-S 
^r*2^y 7-T10- 4 SK(c 4 t tett . # S JD 

Wfrtitz, mmmfoztitzmm 1 ±tiEfL«53M«4 1 

»JSS**. jE3UHatl4^iWE|i. 10-300n 
in. »4L<tt30M00nnT**. ;<0«K»V^ffl|J&-* 

h. 

[0030] mmim 4 <o± t «4«^^» 5 jwstt 

feiii. «^«5iMS5{cfflV^ttl>m^iM1tW4kL 
Ttt, Hffi7*^comi 1 ?±A^* { S<. *>o, f±A$ 
tvfcVT-im* < IETLS5iI«4 <7)^|6]^jS-r 4 i k 

tfx'%hzbtfmx'h&. m^sffiT] 
dix h 9 •/ ?b%&^mmmm^mmz%±uz 

< v Wfc^ft-C* 4 £ k *W$ it l> . 

[003 1 ] ;<oJ: i **ft*»fc-«mt LTli. r 
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-51781^18) , 8-tFn*is*;yyco7/l$- 

v&mtck'to&mm (whibm-ims©****) . 
io-t Kndf i/onms v yn&mtm mm^e 

-322362^fg) . ^Kfti^S^M^-Mg 
» (1tH¥5-l98377^&f8, ^^¥5-198378^18, 
#d¥5-214332-5§-&$, «fflB¥ 6 -172751^38) . 
x^D^y^'iyP* (^¥2 - 289675^ 
18) , ^j;>mmft (1WIPF2 - 28967694MB) , * 
*W7Y-)VmmW («ffl!¥2-216791*4MR) . t' 
axf-yA^y-tfVBWWte (ttflm -245087-t^f8, 
|B|2 - 222484#&*) , "OJl/ftt** (1flS¥2-l89 
890^18, «HPP3-791-9^fB) , ^V'jy-fL^ 
<8HPP2-191694*&«» «ffl) 3 P3-7929£tt) . * 
dJ^ft («fBB¥l-256584-f4«8) . 
^>f$gft (#^2- 252793^18) , p-7i-l/ 

^flteft («fHPF3-33i83^4fa) , f-ryrvafcru 

itVfflUfc (#li¥3- 37292^&$8> . tnpt'Jj/'y 
S^fffc (#gB¥3 -37293^&f8) , -*-7* 'J 

(«HPF3 - 2039829&«) . h'X^f iJ^T'J-l/V 
ftVtt <#lfi¥2 -24727894NS) . (2-bb'odf^7 
x-^Kyy^ry-/UD£JKIgft (#Hfl¥8 -31598 
3^18) . i/n-;HJ»ft (H#^£J^0#^£, 

2D1 02&IX2D1 03, 1996^) Wtf^&f btlh . 

[0032] mmm5cr>mmz, mis, 10-200 n 

1ft£L< (430-100 niT»* . ^HBSi 5 fc jE?L 

«]SV t [sis^ffiT-ffM-t & ^ a*-c s i. *\ mm* 
nmxm'm^htih. mrte-®^ ( i ) x-mztiz 

ft^ftli, IEftfl&Ji4fcJ:tf'/4£fim7flM;i5fc 

[0033] WlEHRiC ( I ) X'mZtiZ^yYtyy 
TfciC ai^WRfrflfc^vc^-tcK-TSfiT 

t^asi 5 +0 , ifL«}i^i 4 1 com^&mz 

flWEHR* ( I ) F- 

4U\ 

[0034] ( 1 ) tasiti^y t5V 

£\ 580nmJ:0*^*O^^S:^<l:<'#l)ii;* J T- 



[0035] mJEHR* ( I ) X-mtlZ^yYVyy 
JMk^flKO, *Hiai5:feJ:tf/4fcttE?UKiil4 
'SflK-rii, *xhfc**l«)»jfc&ffifc*&. Mffi 

m&wtMm&%miz±zmmmt,zii : rbti&. m 
mm&t, wiwreHawrai:. ine-sa < 1 ) 

*£KJ:9Mi?5*l4±{;:i£fi5U «aiLT* : J s «Has 

4. ^-f>^-«retiiiaii»* { ^v^E?L/* ; F»«iK 

[0036] MgMmmvwr&iztt. vita, v?m& 
mzMQnmzimztitzh^mzAti. msnst 
* ( 1 ) ■casn6^>ye5y»fl:^*^»ij<os-30r 

t Aft. XSSSrt t ii S=5r*S^ y 7'T'10- 6 Torrgg 
1 4 TSBR Ufctt , # * off * Hi* KMfc L TlBft 

hr>ttkft^nXWfrtitzW&±.t,zm*mfct 

[0037] IE?L#jM14 fc K-Tf t> . PI«t 
RS7tUrffl^4>*i6tmJ4. 1SrEIBffi2t 

mkftmttztem^mmmcD&mzLiF , MgF2, li 

2(NN0fflEtttUR (0.1~5nm) ^tfAf^Cltt, 3g 

^oa**i<»i±s-fr*ffiai**ffi"r*6 (a pp i. Phys. 

Lett. , 70^. 152JC. 1997^ ; #^¥10- 74586^ 
$8; IEEETrans. Electron. Devices, 44^, 1245H, 19 

97¥) . femmmm®, ®m2tm®v$>z>. & 

[ 0 0 3 8 ] El 1 <0flUR(0*FT{i, IE7L«?jM«4 Ji© 
S2*»feEfLt»tR6 (iETUtA) Wffi^:. «JtWo 

^]E?LSr«i 1 «Silil5'sa^ (IETL^jM) 

& (H^ixA) Htgi:, WtWoJt«^S:]E?LlliaWi4 



hcvpseai 6 *m*k o . a 3 tss-*- j: 3 c . ns 

2 fc I?L«IjM«4 omenS' 1 ? ? 7 7 3 *BHt ft * 

[0039] 12 *3j:t/ia3 KSrf J: 3 fc. ¥Hti8J| 
5 fcPSH7«:t?i£AJl 6 t»ft* Z t fc J: 0 . X 

: Fo»3(aw» * s ti*i±s * * i i: #*rsrc* & . £ 
&\m%x\ vwmmhtf* uz±*^z t tm 

mtt®tixmirtz8-t Hndf^yyy^T^S 
itfr, ^^i^TV-^Rill* (Appl. Phys. Lett., 5 
5%, 1489H, 19893M82) Wlfcfc*y.X*?y>H& 
X+JU (PMMA) * ifOWJBtC^tt L/£3R (Appl. Phys. 
Lett., 61%, 27931:. 199230 . 7x-?-y h-D'J yf8 
gft («fflH I 5-331459<Mi«) , 2-t-7>/^9,10-N,N , 
-> ? v7yTyh7^/yv : 'f (Phys. Stat. Sol. 
(a). 142%. 489H, 199430 . n ffi**fl3MW»Hfc 

yijay, n samara » na^uwbffi^t'^w 

[0040] l^SAl 6 0>K«i, MHIS. 5~200nnu 
$ftL< ttlOMOOrurCibft . § h fc, lETLSA^* 

EflJ»SW4fcRtt2fc<0HH;:RI 
fr^TlSfcflAtftifcMrMiT^ft (1 

3) . HffiA' 7 7 7«3SrJfA-fl.^tt\ ftJWOSR^ 

Tmizm^hixhttmzm-ztim&t lxm. kue 

LTIi 300-CULh, tf^X&mSfc LT(i HXTCULL 

[004 1] £«B«OfcftK, i<l4TtCsK/U7 4 V 
>VmW*7 9u v7- ( 1*8111863 -295695* 

rvsimw.. p- (9-ryh'j/i/) -n, n-^- 
p - h y /wr- y >\ y f-x - u y t*- w y^-K y - 

p-7x^Uyt'^l/y, --KUT-tly (Appl. Phys. 
Lett., 64%, 1245K, 199430 . mW7*y (Opti 
cal Materials, 9%, 1251\ 199830 , X?-A'*h 
h 'J 7 5 V ( *WB¥4-308688*&* ) *«0*« 
*>"«7? • #-;}<yJg (Synth. Met., 91 
73Hs 199730 A'f- S^AHftHL IVt-VJ* 

mm. ^v^Tymmmo&mim (j.Phys. d, 
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29% s 2750H, 199630 tfttSSflT^ft. 
1 0 0 4 2 ] JbKHM/W ? rmvmt IX X < ffifflS 
ii*fl:^»t LTJi. #/U7 * U J"fl:a«i4fctt7*D 

Jt£#l/OvCfcJ:viU J: K ffi 

aWffcflft : 

rK;l/7 < y 

5, 10, 15, 20-fh77x-;l'-2 1H 1 23 
H-X1V7 iy 

5, 10. 15, 20-rb77x-/P- 2 1 H, 23 
H-#lV7 4 yOJ<)VY (II) 
5. 10. 15, 20-fh57i-;>-2 1H, 23 
U-X)l7<ym (ID 

5, 10, 15, 20-f h77i-^-2 1H, 23 
H-^7-f yffiis (ID 

5, 10, 15, 20-fh77x-;P-2 1 H, 23 
H-^7 4 y^i-WA (IV) *#j/H 
5, 10, 15, 20-rh7 (4 -£'>») -2 1 
H. 2 3H-;K/W7 4>'2 9H, 3 1H-7^D^T^. 

y 

m (ID 7?ny7-> 

ffilfi (ID 7^o>-r-y 

f-? V7 ^ PxT-y^^r v K 
7^i/ I )A7^0yT^y 

M(II) 4, 4" , 4", 4'" -rh7T-f-29 
H, 3 lH-7^nj^7-y 

r§i§a' 7 7 r»o*^ t , mrnrnm t nwz txmm 
i. 

1 0 0 4 3 ] ULh*>«fc UT»jR8fl4HMi^«y 7 tM 
30)Ntmt* 3-lOOni, »iL<{ilO~50nmT"S) 
*. ft. 01 fcttieoflfit. »R±C(!M6 
7, 1T^15, E?L«i3Mji4. »ffi20Wfc:«»t 

£fci¥ffi-e»6. H2t3«J:t/I13 

[0044] IMUUMOfrtf* m-co* 

Si*«x-Yvh y >x^x«(cEa§ix!t<tjt(OV^TOc 
*?KJ:*i«f, ««UI{c J 6/W?y>'flBI«*^6««* 

[0045] 



i ) gom 
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■&JSU:. 



[0046] 
Ut81 



CHO 
OH 



•ft 



CN 



DY:!-1 



CN 



NH 



[0047] tf/US/HfcAO. 3g ( 1 . 5mmo 1 ) 

*W))V7*y~YV)V0. 2 3 g 
(1. 5mmo 1 ) C9j^-f7W*;UA75 MDMF) 
2. 5mlJWKfc. tr^U^'yO. 17gfcftK0. 0 
1 5g£flD;u Sifl?2 4ii«BKi&$tffc. RJfcf£, * 

ttfe^lfclWySft 0.386 g(Clifc£ftB*«£**i5 
vxx/^b/p (MS) ansfciOWflLfc. 

[0 048] 1*fcflfcfi£jftftB0. 1 gW^lf 1/y 
n-zWi^^/UX-f A/ ( ¥7*74 A) 1 m 1 JgJS 
K, 7D7^h'J;l/0. 02g5:SDX. 140*CT'2B# 
BRJ6**fc. RJ»?7f&, *&saniU »4>fufctSli 
fcFJMW:. fcfcfifcfSflO. 1 gClift^C^^: 
^ifc^MSffljgiOffiBLfc. it^CO. 0 8g 
<3X*y^2ml »»£»«»(). 5mlt7j<0. 5 
m 1 4 0~5 0'CT'l 5«M8IRJC**t. 

[0049] £«ffl£j*ft&;&5Af»l!U 0. 0 5g 

oteft£fijfc. i^k^aniMssKoisa. aware- 

ftift^ft (DYE— 1 ) X'bhZ.ktffrfr'itz. fls-a 

(©HJU^?h;l-) 
54 6nm (JgjKr&fkXf-Uy 2xlO' 5 M) 

571nm (54 6nmt'lie J8I£ : tfrfkXf-UV 

2X1 0" 6 M) 
2 ) 

[ 0 0 5 0 ] #5 1 ±fc-f y-z^A ■ 

( I TO) 120mttKLfc «>«>!> (^7f 



teas-*, ftttKW'HRsry^^&ffo-c. x&k* 

JOffofcAL HSl*]Og£Jg#1.5xlO- 6 Torr (*C.O 
xiO-«Pa) \;XTfc%htXmm%Y? v7*ffiz.tx& 

[005 1 ] mM®M4<r$mt ix. m^tm 

. 4' - fx (N-(l-^ 7 f-;W -N-7x-^7S7] 
t"7x-^ (HT-1 ) 
[0052] 
Ut9] 





(HT- 1.) 
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